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METHOD AND SYSTEM FOR
DYNAMICALLY TERMINATING WIRELESS
AND WIRELINE CALLS BETWEEN
CARRIERS

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application claims the benefit of U.S. Application Ser.
No. 60/620,591, filed Oct. 20, 2004, the entire disclosure of
which 1s hereby incorporated by reference as if fully set forth
herein.

This application 1s related to U.S. patent application Ser.
No. 10/087,363, filed Mar. 1, 2002, the entire disclosure of
which 1s hereby incorporated by reference as if tully set forth
herein.

FIELD OF THE INVENTION

The present invention relates generally to telecommunica-
tions networks and, more particularly, to a system and a
method for dynamically determining the actual termination
point of a call when that point 1s not representative of the
telephone number assigned to the unit for traific between
carriers connected to a third party tandem services provider.

BACKGROUND OF THE INVENTION

The basic telephone numbering plan administration sys-
tem (“NPA”) used universally 1n telephony today, whether for
conventional wireline or wireless service, 1s based on geo-
graphical assignment. Generally, wireline and wireless
mobile communication systems operate subscriber terminal
units with unique directory numbers that are geographically
associated to one home switch within the carrier’s network
and these switches and directory numbers are assigned on a
geographical basis determined by the subscriber’s home or
business physical location. In this configuration, call delivery
between systems 1s performed through static call translations,
routing and service databases that route the terminating call to
the home switch associated with the subscriber unit.

In other words, when a call 1s made to a subscriber unit’s
telephone number, the call 1s delivered by a carrier to a switch
assigned to serve the subscriber’s unit. Upon receipt of the
call from the carrier, the home serving switch associated with
that telephone number will execute a query to an approprate
Service Control Point (SCP), which 1s a system that includes
a database, to obtain special routing istructions. Information
contained within the SCP database 1s used by the switching
system to route the call within the terminating carrier’s net-
work, 1ncluding between switching and over inter-switch
transport, to the subscriber’s unit (for example, in wireline
telephony, when the subscriber has invoked a call-forwarding,
service to another termination point).

For wireless subscribers, 1in response to this query, the SCP
will then query the associated mobile service provider termi-
nal location register (Home or Visitor Location Register
HLR/VLR) by using industry standard IS-41 Location
Request messaging. Upon request, the mobile switching sys-
tem will poll the mobile terminal unit to determine the avail-
ability and location of the mobile terminal unit. Once deter-
mined, the mobile system replies to the SCP query with a
Location.sub.—Request return signal to report the mobile
terminal unit’s status. If the mobile unit 1s available, the
mobile system returns the mobile’s 1dentification number to
the SCP for call delivery routing to the identified mobile
terminal unit. If the mobile user 1s not 1n the serving area of
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the home switch associated with the called telephone number,
the wireless carrier must utilize valuable internal network
routing resources, including switch capacity and transport
between switches, to route the call to the appropriate switch
presently serving the terminating unit. If the mobile system
replies to the SCP query indicating that the mobile terminal
unit 1s unavailable, the switching system will direct the ter-
minating call delivery to the home switch serving the sub-
scriber’s unit for proper treatment (e.g., announcement, voice
mail, or other treatment).

Voice-over-Internet-Protocol (VoIP) calls present another
variation 1n call handling and promise a much higher degree
of personal mobility. Whether wireless or wired, the sub-
scriber unit does not necessarily have a “directory number”
permanently associated with the unit. Instead, when a sub-
scriber connects to the Internet the user indicates that he/she
1s available at a particular address. For example, using the up
and coming internet standard Session Initiation Protocol
(SIP) for call setup, modification and teardown, when a user
first connects to the network a SIP REGISTER request 1s sent
to a Registrar database that maps the directory number (and

the user’s associated IP address) with the current physical
(layer 2) network address of the subscriber’s SIP device. In
this way, calls can be routed to either the user’s office, home
or mobile SIP-phone, whichever 1s the current location of the
user. Alternatively, using the older H.323 architecture and
H.225 signaling, gatekeeper(s) perform a similar function,
providing a translation service between real IP addresses and
aliases.

While both known systems have been successiul 1n pro-
viding terminating call delivery to subscriber units, the results
are less than satisfactory. Inetficiencies 1n these call delivery
techniques have resulted in wasted capital resources,
increased operating expenses, and latent call delivery rates
due to unnecessary internal call routing within the terminat-
ing carrier’s network. This 1s particularly true 1n cases where
(say) a GSM mobile phone 1s roaming 1n a foreign country or
in the VoIP case (actually promoted/encouraged by VoIP pro-
viders), where the home directory number has been allocated
from the numbers assigned to a foreign country, to provide a
sort of super Foreign Exchange (FX) service. In addition, call
completion and service quality can be negatively impacted by
unnecessarily routing calls through multiple switches and
over inter-switch transport. Much of this inefficient internal
routing could be eliminated or sharply reduced 11 the calls
were simply terminated to the switch presently serving the
subscriber unit, versus the switch associated with the called
telephone number. Therefore, a need exist for a system and
method for dynamically determining, before handing a call
oll to the terminating carrier, the switch presently serving the
called subscriber’s umit and terminating calls to that switch
versus terminating calls merely based on the switch associ-
ated with the terminating telephone number.

SUMMARY OF THE INVENTION

It 1s therefore an objective of the present invention to pro-
vide a method and system for dynamically determining the
actual terminating switch for a call between carriers con-
nected to a thurd party tandem services provider and instruct-
ing the tandem services provider to direct call delivery to the
terminating carrier’s switch presently serving the called sub-
scriber unit, thereby limiting the need for inetficient internal
call routing within the terminating carrier’s network caused
by terminating calls merely based on the switch associated
with the terminating telephone number.




US 8,102,988 B2

3

It 1s another objective of the present invention to provide a
method and system for location reporting methods by sub-
scriber units to provide information needed to dynamically
determine call termination and delivery instructions to a tan-
dem services provider SCP database independent of incom-
ing call delivery requests from the originating carrier.

In accordance with these and other objects, the present
invention provides a method and system for a tandem services
provider to route call traffic originated from a plurality of
carriers by monitoring the status of the called subscriber unit
to determine availability to receive call traflic and automati-
cally sending data representative of the status of the sub-
scriber unit and the terminating switch presently serving the
unit to the tandem services provider SCP 1n order to terminate
such call. Based on the information either stored 1n the tan-
dem services provider SCP database or retrieved from the
terminating carrier’s subscriber location database by the SCP,
the SCP provides eirther routing information to route the call
to the terminating carrier presently serving the subscriber unit
or routes the call to the home switch associated with the
telephone for the subscriber unit, 11 the unit 1s unavailable to
receive call traffic. In a preferred embodiment, the tandem
services provider location status data 1s continually or rou-
tinely updated in the SCP database 1n response to changes in
registration status for the subscriber unit versus retrieving the
terminating carrier’s subscriber location from the terminating,
carrier’s database.

Unlike previous techmiques that rely upon the terminating
carrier’s network for inefficient internal call routing within
the terminating carrier’s network to route the call between the
switch associated with the subscriber unit’s telephone num-
ber and the switch presently serving the subscriber unit, the
present invention provides a proactive technique that allows
the tandem services provider to request application of the call
terminating instructions directly from the terminating carri-
er’s location database, using for example with wireless sub-
scribers Registration.sub.—Notification or Route.sub.—Re-
quest messaging. Thus, a higher call completion and
increased service quality 1s achieved at the same time call
termination expense and capital resources are reduced as a
resulting of the direct termination of traific from the tandem
services provider to the terminating carrier’s switch presently
serving the subscriber unit. In addition, the dynamic termai-
nating properties of the present invention are independent of
a subscriber umt’s geographical location. By providing
dynamic termination, the present invention provides call
delivery instructions that are autonomous and not statically
dictated by predetermined, geographically based routing pro-
Cesses.

Similarly, 1n a future all-VoIP network, voice packets will
not have to be transported back to a home switch because the
registration process described above will result 1n a call being,
cificiently re-directed via an IP router/switch at the first or
carliest opportunity that the call packets encounter. However,
in the foreseeable future of a mixed IP-TDM (circuit-
switched) environment, when a call 1s made from a traditional
circuit-switched wireline/wireless subscriber to a VoIP sub-
scriber, there will again be a query to the appropniate SCP
database to enable the routing of the call via a forwarding
telephone number or else determining the IP address associ-
ated with the number, converting the circuit-switched TDM
call to IP and routing the call to 1ts terminating location via the
IP address, the latter two functions being performed by a
media gateway and signaling gateway respectively.

BRIEF DESCRIPTION OF THE DRAWINGS

The above objects and other objects, features, and advan-
tages of the present invention are readily apparent from the
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following detailed description of the best mode for carrying
out the invention when taken 1n connection with the accom-
panying drawings wherein like reference numerals corre-
spond to like components.

FIG. 1 1s a diagram of a prior art tandem services network
including a tandem services switch 7 and transport 6 between
the tandem services switch 7 and the wireless and wireline
switches 3, 8 connected to the tandem services switch 7.

FIG. 2 1s also a diagram of a prior art tandem services
network, but 1n this diagram the called subscriber unit 9 1s not
in the serving area of the home switch 8 associated with the
called subscriber unit 9, but rather 1s presently being served
off of another switch in the terminating carrier’s network,
terminating carrier network switch 10.

FIG. 3 illustrates the present invention whereby a carrier
connected to a third party tandem services provider network,
including the tandem services switch 7, maintains a sub-
scriber unit location register database 12 containing informa-
tion indicative of 1ts subscriber unit registration status and
location.

L1

DETAILED DESCRIPTION OF ILLUSTRATIV.
EMBODIMENTS

FIG. 1 1s a diagram of a prior art tandem services network
as described in commonly owned U.S. patent application Ser.
No. 10/087,363, the contents of which are incorporated by
reference. In FIG. 1, a transport 6 connects the tandem service
provider switch 7 and the wireless and wireline switches 3, 8.
FIG. 1 shows a call that starts with the subscriber unit 1 of
wireline or wireless carrier associated with switch 3 dialing a
telephone number of a subscriber unit 9 served by another
wireline or wireless carrier associated with switch 8. The call
1s routed from the calling subscriber unit 1 over the local loop
or via wireless signal 2 between the calling subscriber unit 1
and the originating carrier switch 3 serving the calling sub-
scriber unit 1. The originating carrier switch 3 receiving the
call sends a request via SS7 4 to a routing database 5 (such as
the LERG) to determine where to direct the call based on the
home switch associated with the called telephone number.
Upon determining to direct the call to the tandem services
switch 7 1n order for the call to be terminated to the terminat-
ing carrier home switch 8 serving the subscriber unit 9, the
call 1s sent over the transport 6 connecting the originating
carrier home switch 3 to the tandem services switch 7. Trans-
mitted with the call 1s the S87 routing information 4, which
informs the tandem services switch 7 of the terminating car-
rier home switch 8 to direct the call to. The tandem services
switch 7 then routes the call over transport 6 between the
tandem services switch 7 and the terminating carrier’s home
switch 8 serving the called party’s telephone number. The call
1s then routed from the terminating carrier’s home switch 8
over either local loop connections or via a wireless signal 2 to
the called subscriber unit 9. Not shown are prior art network
clements including Signaling Transfer Points (STPs) and Ser-
vice Control Points (SCPs) including databases that are used
to perform call processing on calls that originate, tandem or
terminate at assigned sites. STPs are used to facilitate call and
feature control signal routing between switching systems and
external SCPs, as well as a plurality of subscriber units.
Common Channel Signaling System No. 7 (S57) 1s employed
to support communication of signaling information relating
to call setup, control, management and maintenance and
inter-network system signaling within and between carrier
networks. The tandem services provider network may be
affiliated with any third party tandem services provider.
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FIG. 2 also illustrates a prior art system; however, 1n this
diagram the called subscriber unit 9 1s not 1n the serving area
of the terminating carrier’s home mobile switch 8 within the
network associated with the called subscriber unit 9, but
rather 1s presently being served off of a terminating carrier
switch 10 within the terminating carrier network. Assuming
the called subscriber unit 9 1s a mobile subscriber, the switch
10 serving the called subscriber unit 9 would 1include a wire-
less location register (a Home Location Register/Visitor
Location Register (VLR/HLR)) 12. The functions performed
by wireless location register 12 may be carried out either
within the terminating carrier’s home mobile switch 8 (par-
ticularly 1f such an element 1s employed in the wireless net-
work), or external thereto. Together, both the terminating
carrier’s home mobile switch 8 and wireless location register
12 are responsible for management and processing of calls to
and from mobile subscriber umit 9. The basic operations of all
the above components are generally known to one skilled in
the art. In general, the terminating carrier’s home switch 8
operates as a digital telephone exchange and controls call
delivery within the terminating carrier’s mobile network
associated with switches 8 and 10 for mobile-to-mobile calls,
as well as between the mobile network and the tandem ser-
vices switch 7 for wireline-to-mobile, mobile-to-wireline,
and mobile-to-other mobile carrier calls. The tandem service
provider trunk 6 1s used between the tandem services switch
7 and the terminating carrier’s mobile switch 8 to facilitate
call delivery.

In FIG. 2, when the terminating carrier’s home mobile
switch 8 receives a call from the tandem services switch 7
which 1s directed to a wireless subscriber unit 9, the termai-
nating carrier’s home mobile switch 8 deciphers the tele-
phone number and alerts appropriate Base Station Controllers
(not shown) to page the corresponding wireless subscriber
unit 9. The wireless location register 12 operates as a master
database for storing data related to each mobile subscriber,
such as subscriber profile and mobility information together
with relevant permanent data, such as access capabilities and
subscriber services. In addition, the wireless location register
12 provides the terminating carriers home mobile switch 8
with information regarding the location and status of amobile
subscriber unit to allow incoming calls to be routed to the
switch currently serving the subscriber unit. In FIG. 2, upon
receiving the call from the tandem services switch 7, the
terminating carrier’s home mobile switch 8 of the subscriber
unit 9 accesses via an SS7 link the wireless location register
12 to determine where to terminate the call. Upon receiving
information that the called subscriber unit9 is being served by
another switch 1n the terminating carrier’s network, the call 1s
routed over inter-switch transport 13 within the terminating,
carrier’s network to the terminating carrier switch 10 serving
the subscriber unit and on to the subscriber unit 9 via wireless
signal 2.

FIG. 3 1llustrates the present invention wherein a tandem
services provider network interconnects a plurality of wire-
line and wireless carriers and includes a system for selectively
directing a call originating from one of a plurality of carriers
to a terminating switch presently serving a subscriber unit of
another carrier. As 1llustrated, a carriers connected to a third
party tandem services provider network, including a tandem
services switch 7, maintains a subscriber unit location register
database 12, containing information indicative of its sub-
scriber unmit registration status and location. For example, 11
that carrier 1s a mobile carrier, then that location register
database 1s referred to as a VLR/HLR. For a VoIP carrier, the
database may be a 911 location database. FIG. 3 shows a call
that starts with a subscriber unit 1 within an originating carrier
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network dialing a telephone number of a subscriber unit 9
served by another switch 10 within a wireline or wireless
terminating carrier network carrier network connected to the
tandem services provider network. The call 1s routed from the
subscriber unit 1 over the local loop or via wireless signal 2
between the subscriber unit 1 and an onginating carrier
switch 3 serving the subscriber unit 1. The orniginating carrier
switch 3 receiving the call sends a request via S§87 4 to a
routing database 3 to determine where to direct the call based
on the home switch within ther terminating carrier’s network
associated with the called telephone number of subscriber
unmit 9. Upon determining to direct the call to the tandem
services switch 7 in order for the call to be terminated to the
terminating carrier network serving the called party associ-
ated with subscriber unit 9, the call 1s sent over the transport
6 connecting the originating carrier Switch 3 to the tandem
services switch 7. When a call 1s recerved by the tandem
services switch 7 for the subscriber unit 9 call, call delivery 1s
momentarily suspended and an AIN Terminating Access
Attempt Trigger (TAT) initiates an SS’7 query 4 to an appro-
priate SCP 11, including an SCP database, to obtain special
routing i1nstructions. In response to the query message, SCP
11 determines the current status of the called subscriber unit
9’s activity register by either querying the data within the
tandem service provider SCP 11, which could be configured
to regularly update its data from the called subscriber unit 9
carrier’s location register database 12, or by sending the
query directly to the called subscriber unit’s carrier’s location
register database 12. If the called subscriber unit 9 1s avail-
able, the SCP 11 sends the tandem services switch 7 Service
Switching Point (SSP) the called subscriber unit’s current
service address (e.g., IP address, telephone number, location
routing number) to route the call to the terminating carrier
network switch 10 currently serving the called subscriber unit
9. If the unit 1s unavailable, the SCP 11 sends the tandem
services switch 7 SSP the mnformation to route to the termi-
nating carrier’s home switch 8 for announcement, voice mail,
or other treatment.

By providing dynamic termination, the present mvention
provides call delivery instructions that are autonomous and
not statically dictated by predetermined, geographically
based routing processes. Thus, the dynamic terminating prop-
erties of the present invention are independent of a subscriber
unit’s geographical location and yield a higher call comple-
tion and increased service quality by directly terminating
calls to the switch serving the called subscriber unit versus
terminating the call based on the home switch associated with
the called telephone number. This direct termination also
reduces call termination expense and capital resources for the
terminating carrier, who no longer has to incur the cost of
back-hauling calls unnecessarily across 1ts network.

While the best mode for carrying out the invention has been
described 1n detail, those familiar with the art to which this
invention relates will recognize various alternative designs
and embodiments for practicing the invention as defined by
the claims, including by any third party tandem services pro-
vider.

While various embodiments of the present invention have
been described above, 1t should be understood that they have
been presented by way of example only, and not limitation.

Thus, the breadth and scope of the present invention should
not be limited by any of the above-described exemplary
embodiments, but should be defined only 1n accordance with
the following claims and their equivalents.
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What 1s claimed 1s:
1. In a third party tandem services network interconnecting

a plurality of wireline and wireless carriers, a system for
selectively directing a call originating from one of the plural-
ity of carriers to a terminating switch presently serving a
called subscriber unit of another of the plurality of carriers,
said system comprising:

a subscriber unit location register database maintained by
at least one of the plurality of carriers connected to the
third party tandem services network, the subscriber unit
location register database containing information
indicative of each subscriber unit’s registration status
and location for the at least one of the plurality of carri-
ers; and

a service control point (“SCP”’) in communication with the
subscriber unit location register database and including
an SCP database of data indicative of an availability
status of the called subscriber unit,

wherein the subscriber unit location register database pro-
vides data representative of the registration status and
location of the called subscriber unit, including one of
either a routing destination number and an equivalent
telephone number, to the SCP for updating of the SCP
database:

wherein the SCP 1s arranged to access the SCP database
directly when a request for call-routing information is
received from a third party tandem services network
switch and to provide the call-routing information to the
third party tandem services network switch;

wherein 11 the SCP determines that the called subscriber
umit 1s available, the SCP sends a third party tandem
services network switch service switching point (“SSP”)
the called subscriber umit’s current service address to
route the call to the terminating switch presently serving
the called subscriber unit; and

wherein 11 the SCP determines that the called subscriber
unit 1s unavailable, the SCP sends a third party tandem
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services network switch service switching point (“SSP”)
the information to route the call to a home switch of the

another of the plurality of carriers for at least one of an

location register database announcement, a voice mail,
and another call treatment.

2. In a third party tandem services network interconnecting

a plurality of wireline and wireless carriers, a system for
selectively directing calls originating from one of the plural-
ity of carriers to a terminating switch presently serving a
called subscriber unit of another of the plurality of carriers,
said system comprising:

a subscriber unit location register database containing
information indicative of a registration status and loca-
tion for each of a plurality of subscriber units for one of
the plurality of carriers; and

a service control point (“SCP”) in communication with the
subscriber unit location register database and including
an SCP database of data indicative of an availability
status of the called subscriber unit,

wherein the SCP 1s arranged to access the SCP database
directly when a request for call routing information 1s
received from a third party tandem services network
switch and to provide the call routing information to the
third party tandem services network switch;

wherein 1f the SCP determines that the called subscriber
unit 1s available, the SCP sends a third party tandem
services network switch service switching point (“SSP™)
the called subscriber umit’s current service address to
route the call to the terminating switch presently serving
the called subscriber unit; and

wherein 1f the SCP determines that the called-subscriber
unit 1s unavailable, the SCP sends a third party tandem
services network switch service switching point (“SSP”)
the information to route the call to a home switch of the
another of the plurality of carriers for at least one of an
announcement, a voice mail, and another call treatment.
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